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Abstract of JP2001 326563 

PROBLEM TO BE SOLVED: To provide a DLL 
circuit capable of precisely adjusting the phase of 
a clock. SOLUTION: The DLL circuit is provided 
with a fine delay circuit 30, which is provide with 
a first inverter circuit 320, a second inverter 
circuit 330, delay units 301 , 309 and 310. The 
output terminal of the circuit 320 is connected to 
that of the circuit 330, and the first and second 
circuits 320 and 330 consist of inverters 302 to 
308 of different sizes. The inverters 302 to 308 
composing the first and second circuits 320 and 
330 are selectively driven by addresses counted 
based on the result of comparing the phase of a 
delay clock CLKD with that of a reference clock 
CLK by a phase shifter, and a signal OUT having 
a phase between signals INF and IND having the 
phase difference of a fixed quantity T is outputted 
from a fine delay circuit 30. 
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ffl k ttttt Sfiffl Jt«38 k . MEfifflit&^JtK&lll 
2WTHV^2raj^-fS*^V^k, 
lfcJ:U'SSS20ff-^££j£U **>*J*LfcJlil8J:tf 

tern i oft^offiffl k ams* 2 «m^<o<2ffl k wiac* 

Si#t&SS20gM&k£<l;i&DLL|I]S&. 

[a*« 2 ] mm i oasniKtt. hubs i or k 

ftJtSrff* a £ k t A "3 mtm.Wm9 W9 Mutt I 
W*fllKE«WDLL|g». 

[i**ii3] friBmiosEiHissti, -t-fxtswet 
e i k tc j: Ofriam 1 <o^# te*w-*«*w**fr * 3 

Ulco^y^'-^BSSk, 
**. 

OlM Xt»^t*fcft<0«IBfB 1 OT h'k^SrfrieU 
1 OlSBB^ftf 6IIS82 MEtt«>D LL@f&. 
lil«*4] MieWlOSSISRfi. 2v*fclKr** 

SiHfciSttflrt-* i or h u^*«riB» i 

wa&miffi'vajfl-f &w*jb i ke«*>d l lei». 

[000 1] 

JKltffl^T*ffl*DLL (Delay Locked Loop) 088 

LHI»(=BW«tOT**. 
[0002] 

[fl!*<oa«] ft*. DLL@S8(i. -fVA-***- 
* 3 fcfcfctt. EI 1 4 ClTjrtJ: o CM >/<-9 6 0t<< 



WW7 0fc«IHfcg*oSfc**-\';<5'*6 2. 6 
4, 66«-Nf-v*;H«OSh7Vv^^6 1, 63, 
6 5*tfl/C««U THWXaO, al, a2fcJD 
Nf-v^WMOS h7>-xX^6 1 , 6 3, 6 5 5rStR 

6 0, 7 0CJ:6-««aE*W«HrtT^ny^tf5{i 

[0003] 

[jra^wttUA^t-rftWB] &*odl 

Srv\ ^A'^^e.fcO-^iO'hS^affifcfrSr-s 

[0004] HI 1 4 liZ7F.~f%x}^l/9 6 2 , 6 4. 6 6 
O§l;^\'77dftJ:0 d f-V>^^6 2, 64, 6 6t 
■ X £>a$£*#M bO&Xltl OtcJ: £ a®*£ 

iHiTL4v\ 4 va*-*6 0i3.fctf7 OKA*!®* 

#&v>k^3|3!H#;fco*:. 
[0005] *»»{i*>3&»i|BHI*JWftt4fc 

stcisst'# I. d l l mmmh z t . 
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•ftwatnmk* ms^im<oim&mzm^xr 

£M 1 1& i a x vm 2 <m% t m i <o r h t iz& 
^xmvm i comomt^m^cvmatn 
mztt? hmm.9 o»? **Emh& 1 oscbik 
k. »2<orHuxt:s^v^T. -^acosjsf&^'Jtts 

IBS^ o -y ? tfTSiS? n 7 9 Zitit)?Z>%2 

ommmt&mti. 

[0007] zflffltoztiDLLmmz&\,wi* m 
%9u»,9 <?>mzmm9 o 9 9 ?>m t tt® itzim 

m&MrS^XT-ir/y+jv-kii+jyY^, mifcJ: 
v%2<?rrYvx*&.mh. *vx. mimrvux 
cat^v o ••/ 9 (Dftm-feaiTw&mfixiM 

fttl y r 4 "Am * 'iitc v \ m 2 <F> 7 K U X CS-^ 

[0008] affi^Dv^OfflfflSra»^ 
o v9coftmz-%&TcoimfiX'm®mz-%;ZitZ 
ZtffX'th. 

[ 0 0 0 9 3 if t l< i±, si 1 oasmssti. si 1 or 
Hu^ta^oTmi &xvm2<7)miztf? zmn-n 
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[ 0 0 1 0 ] » 1 OSMElSSfi, SB 1 (07 YVX\z%rf 
wc, -^tTOffifflllS*-rs^iteJ:u f m2<o<i^ 

m<n>m t vmzmm&t h warns? o -y ? 

[00 11] LtztfnX. Mfttv-yiKrXm&mW? 

[0012] #csi i oasniiui. im xzm&h 
ztizxmicomizttt&mfi-m&ftZif&icr) 

m2com^ztt-tmx-mi£mom2cD4 

-?G]|&WM X8r«yet4fc«wO»( l 07 
l</)SM6MJ7Tt6. 

[oo 13] m wasms&fcfcvvtidu 

a^v^T-jg*T<offi«a*irr*JBi»J:t«B2<ofi 
[0014] uzif^x . trw xafiraar-f * 

<o«HrtT«ii*t:a3ii^ a -y ?<*>ffifl*HHrc* s . 
[0015] mm*mo®$t,b?T4>w® 

WEE. rn-tx, iaSfcJ;l)ffiSiJfflK<0»»<OS'&^Sr 

[0 0 1 6 3 #4L<li. IR 1 (OSSSKii, S^fcJt 
frSlM X£* L , MMfc«ttS*ifc1«fcw» l «H y 
A-? t , mwm l <M yA-^w{B*«HB:tt«$ 

flSl*»J;t«S2tfM yA-nUWCSfflWlfcft 

<o» i <or k i was mss^a^-r a . 
[oo 1 7] micr>mm®mzt5^x\t. ij*7v?irh 

U ttflfc^3ftfc*ft^mfcJ:tfJ&20H yA- 

^■Sfc. HW«-f y^-^jWfflRWtiStt^sni. 
*lt, -3e*T^>fflffla*^rr*iBi*jJ:v»2<ofi 

[0018] Ltzt^X. S^fctM yA 
M«fc«*W4 «f frfCWI fc* 1 J: 2 cDft 
*K*t-f Sfi Aft »t£ff 4r oZt 6 . * <0*S£, 

■ess. 

[0019] ttz. mm&fT%owi&b7T4 >vm 



t»St:-»S - 1 £ . 
[0020] 

[0 02 1 ] Ell MWHl/C, *5Wifc:J:*DLL|SIB 
10 0U, fflfflltlKSlOfc. ^y^Ofc. 7H 
ya80»3Oi:. 3-*jIBig»4 0fc 

[0 0 22] fflfflJtKSlOtt. »^n-y^CLKt 
Sii^D'y^CLKDhSrA^L, aS?0-y?CLK 

[0 023] ^y^oti, fiffiJtKSsi ooiHWS 

0~a2fc, 7HU^a3~a5ttai*t4. 
[0024] yjl®lllffi3 0{i, ?o-y?Hit*IB 

0*»fe<OTHV^a0~a2k*A*L, 
tJ:0SSt6^O7^CLK*>^mP3iE^n'y^CLKB 
S-ifiSl-TttJTrfl.. 3-xag®SS4 0{i» yo./7 
frAiAHcagS-tf&iOT'. 7r-fyj»i0»3O*» 
h<nm8m.7 n y ^ C L K B t *] *7 V 9 2 0 *^«07 K 
WXa3~a5fc^A7lL, ^-tS^t J: 0«« 
?07^CLKB *-J6*<«il!^tl«S-frTa» 
^n-y^CLKDS-aj^l). Hl^SftfcjlS^Dy^ 
CLKD»i{4fflib^§sl0(;A7l^nSi:tt(3, ttJTl 

O UT*»feiWIJ^flJ* Six* . 
[002 5] H2*#ML'r. fiffllbt&IU Ott. NA 
ND101~107i:. y;W 1 0 8fc ^ffiil>. 
NAND1 0 UNAND1 02. NAND 1 0 3 1 N 
AND 1 0 4. NAND 1 0 6t NAND 1 0 7J4. 
tlt'tl. y V •yT7<a>yy°comm$:%fzt{>cr>X'b&. 
*«0t&H. mm® I 0(4, Ig?D 7 ?CLKD(0 

^CLKD<Offlffl»<XfcJ6tfeffi-f*UP*f*»4>aj* 

[0026] m3Z&MlX. ^^y^20(i. ^> 
^j.-.yh2 0 1~2 0 6i:. 4 2 0 7-2 1 

2t*mth. t1z. *>7y^J---yh20 1-206 
<0#«»4, H4fcSftA5t>fyA-^2 1 3, 21 
9. 220, 224, 225. 226, 231i:. Nf- 

^^;nviosh5yy'x^2i4, 21 6, 221, 2 

23, 227, 229t. P1~*r*)VMOSY7> : JX 
921 5, 217, 228, 230k, ?o-y?My 
/W2 18, 222t, NOR7'-b2 3 2t^fili 



[00 27] ffl4tZ7frtAVy?3--v ht, ftfflJtiK 

ti i o frt><Dmttm%u p > mm-? 0 7klk, 

/CLKfcJ:lPJ-fe'yhfi^RST#A:fl£*U>i:s III 

■KZtlh. {ifflit^lOt-gji^D-y^CLKDOffi 

;u 7 ?CL KO#:£±# 0 T'SS^ D77CLKD*! 
H (§&g>M ) ^i)y^i- 7 h20 
1 ~ 2 0 6 COS^ U P iz\t H U-^KOfl^A^I 2 *U 
^'>V^2 0{ill6fc^'trK^Xa0~a5SrS^ 
n7?CLK?)&-vM ^/KCfcUT^jft-f.?,. itc.m 
m7tt-,?CLK <0£i_t# ? 0 "CSS ?D7?CLKD 

* { l (mao-) w<7Kofc£»4. ^^>-^2oi~2 

?2 0(4. @7K^rHU^aO~a5Sr»^^n7 

#-7>-:?20(4, ffl«tt«»io<oitlJa»»cKtTr 

HWa0-a5&ML. 7 YUXa 0~a 2 5:7 r 
4ygJEHH»3 0^iiJ:*jU 7Hl/Xa3~a5J:3- 
xa®EB&4 0^a!#f*. 
[0 0 283 08£#fILT, 7 r > jISHISS 3 0 
(4, a®a-7h30 1fc, ^O'^H^a'-^SO 
2~3 0 8i:, SSJ--.yh30 9. 3 10fc» 4 5"< 
-*3 1 lfcfcll**. ;o7;H-f^W30 2« 

?n-y? M W<-*3 0 4tf>tWjJSmi?o 
y?MW<-?3 0 5<oaj:*jJfi?i:igtt3*l, 707 
^A-^ 3 0 6<om**Fli^n v ? M >X- 

4>*-9 302, 3 04, 30 6, 3 0 8Utt£lfC& 
83*U 7D77 MyA-^3 0 3, 305, 307 

302, 3 0 3(4, yA'-^^fitfig-f'SPf- j v^;nw 
o s h ^y^x? t Nf-v*;PMO s b 5 yvxfcoi' 
**;HB (J2TF**:: iMXyfev**. ) awe**? 

-fXriSrWU ?O7?hM^W304, 3 0 5(i 

3 0 7liHt?4:*4n*WU ?07?M^W 
3 0 8(i?-fXnS:*-r*„ ;d 7 ?MW< 
-^-302, 30 3J4^»>y^20*»fetiJ*§*l*TH 
WaO, /aOfciOSfaftSfU ?D7?N^<- 
? 3 0 2jWB»$flfci: *«^o 7 ? 3 0 

3 UflM&Sfl? , ?07?hM V><-* 3 0 2 #f»£ 
fifrufc $ (4? n 7 ? H 4 WW 3 0 3 iMto $ tl 
*. ?&*>*>. TVUXaOtfU/'OWbZl&fUv 
yt<-9 3 0 2WWt>%tl. 7H^a0* ( HU 
</W cr> t £ (4 ? a 7 7 M >" A- ? 3 0 3 #8ij£ it 

7O7;hM>'A-^304, 3 0 5(4#'7>'?2 
0*»fctMjSjh.'471<U*al. /alfcJvBSSS 
ft, ?O7?M^W306, 3 0 7{±^->>-^2 
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: 0*^aj^§il*7HP^a2, /a 2£4 OSBtfcSil 
*. *LT, fOiEIS^i, 7FU*a0. /aOC 
I J:WB7?My/W302, 303<0|giWrffit 
, 11 tT**. 

: [00 29] E195r#fiSLT, ii®a-7b30 1 , 3 
1 09. 3 1 0<9#*(4, ?D7? H-f WW 3 1 2, 
: 3 1 3M WW3 14tSr«Si*. ?n 7 ?My 
A-^31 2Uft#R**LK/^fc*BiiL. A^ffi 
^XAfcttLTMWWfcl/tSlgt*. £«0*&. 
?D7?hM^W3 1 3tiiBi)$*l=S:V\ 7 
: D7?M WW3 1 SJiRft-f-^'Hlx^cOfc^K 

A^fi-txBdWL-c^ wwt LtfiMig? 

4. i<0*&. ?n7?My/W3 12ttBB3n 
3rv>. LtetfoT. ft^RtfLl^/^Hl^/WHcJ: 
9;b7? M WW 3 1 2^WWo7?NyA* 
-7 3 1 3*«8»§fu A^fS^XA^/c(SA^ti^X 
Btf&&§tvt4wW3 14KA*l£ft*. *L 
T . TORIES ft£fi#riM WW 3 1 4 te J: v 3 £ 

7h30 1, 3 0 9, 310ttA^fl#XA, XBcOfi 

ffifc-sarraBStfita-ea*. 

[ 0 0 3 0 ] StA'H8 lr#BSLT , Sfex- 7 h 3 0 1 

) *ct)T\ A^5tut*^O7^CLKC0ffiffiSr-SJ: 
s TSiE3?TfI#I NFfcatfJ?*. HttK, «l- 
i 7h309tA^$n^2^O7^CLK<0fflffl$r- 
3t*TS@S?Tfl#YS:aJ^t*. SJ£i-7 h3 1 
0(4. ft-f R^LV^T'S>0, OT/R^Hl/W 
: hl<?>X\ XJlZixKii^XA (Y) C0{2ffl^-SJ1T 
f agTff^INDSrtil^t*. *WiS*. «-»inf« 
o 7 7 C L KCD&m £- gST3SS$ *fc t> W 
h 0 . ft# I N D(4a*7 n 7 7 C LKc9fiffl£—£l: 
[ Tx2agS*fci<0t*4O'C. fl^INFtft-Sf-I 

[003 1] ?D7:7 M WW 302-30 7(4, 
t ^^y^2 0*^iH^$-h.^rFU-XaO-a2t4 0 

aiRwcsttflisn*. ^^y^2o*>feai^sni)7 

HPX*5. a0 = a 1 =a2 = 0<0i£, ?U7?N 
x* yA'-^3 0 2, 3 0 4, 3 06, 3 0 80»iSttfc3*l 
: *fcft. MyiJ«g»JfflJt^Oy^H>f>'^-^3 0 2, 
304, 306, 3 0 8<9£jfrtMXw,l4, w f =n + 
l 2n + 4 n + n = 8ntyjrl)„ 7a-y7 h'-f 

5 yA-^3 0 3, 3 0 5, 3 0 7ttiSttfl:$fUflrVtf) 
T. afeWtSttS^fc^ n 7 ?M^W303, 3 0 

5, 3 0 7c0-^)£?-f Xw d (40T'**. 
[0032] 7b'l/X*iaO = al = a2=l^) 
t^O7?M^W302, 304, 306(4vS 

! tt-ffcSftT. ;n7?MyA-^303, 305. 3 
0 7, 3 0 8#Wfc£il* . -e^^*. ^*?-f Xw 
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a 0 - a 2 |c*f LXGtfWA Xw f . w d fcfMW * t $i 
1 £7) X 0 fc&3> . 
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[00 34] -e<0^ft s Mt-fXwjIl THl^Xa 
0~a2t»U8nKni TSEfc L . 6J*1M Xw 
d li7b"WaO~a2 LT 0 frh 7ni T'SMfcrt 
5 . LfctfoT, MTUSSKd *ufe M Vt<- 9 
302, 304, 306, 3 0 8I±7 HWa 0-a 2 
KttLTlM X*<8 n*»fe n 4"CSWW4 1 oo; a 7 
?MWWISI»320fc#£Wu MflflHJlSfut 
?D7?hM^W3 03, 3 0 5. 3 0 7{±THW 
X a 0 - a 2 K J* UT -<M X# 0 «> £ 7ni TSWtt § 

h. 

[0035] 01 OMWHl/C* 7Hl/X*(aO = al 
= a2 = 0«i^?D7? bM >7 W HISS 3 2 0 Cfl 
■^•1 NF#A;frL. H-f y/<-^BIB3 3 0t 

fi#I NDjWJrffcfc. AGOUTI #SWjS*l*. 

7Hl/XAfaO = l. al=a2 = 0Wi:^{i:fi 
■^■OUT2* { ai^§ni>. 7h'UX* J a0 = al = a2 
= l<0i:&ttfi#OUT8*«as*S*i4. LiZtfiX. 

n7?N^WS»3 3 0 4 Xw d t OJt 
K.fcv^SflS&fflSvff-f&fl^OUTl, OUT 
2, -. OUT8jb*aj*S*li. 7r^y2 
3 0tt7 H VX a 0-a 2 fcfctTti^tt&W 
fCXfltftflreOUTl, OUT 2. -, OUT8^aj 

[0036] £J*1M Xw f #8 n . &&tfrA Xw d #0 
WkS. «^OUTl#BWj3;h.4*K\ IHOUT1 
jW3-*INFK«3-*-*. Itztf^X. 01 l£#!SL 
T s ft* I N F I ft^ I N F (3*f L.T-S*TCO{iffiH 

**rr 1 n d fcoratffiffljwws-rste^o ut 

2, OUT3, OUT4, OUT5, OUT6, OUT 
7, OUT8a*7r4y»ffiBtt30j&»fcSWj$*U.. 



[0037] ±!Efc*5Vvtti, 7HUXaO~a2tJ: 
vi&£$ft&?0 7:? MV/W0ffi3 2O^£j£-9- 
4 Xw f i: ? a 7 / H -1 V ' <- / 088 3 3 0 OftlftlM 
Xw d fctf>JtfcJ: 0fflfflWWkt*ffi^OUT 1 , OU 
T2. -, OUTStfiBASfiifclWIU;**. iWi 
-gMTOffifflHSr^-tS 2O(0fI^ INF, I N D £ 
ATjfcU 7HU^aO~a2fcJ:')«Stf<l&-&JS't 
>fXw f , w d fc«k9 *tl?timt$r INF, fi^INDC 

o u t 8 * tKTj-ri. £ t tffl a-r h . 

[0038] 7T^ ySJS@l&3 0l2:£it!7n.y 

? c l k zmmzitx-gMToftttgzG't &m i 

NFtft-^INDt^tjS-ri.t^L^* 1 . #3&BJ? 

H**** 2otf>«* I NF, I ND 

[0 0 39 3 Hi 2£#HBLT, n-7.ag[s]SS4 0 
ti, ISa-7 h4 0 1-4 08i:.. r'3-/4 09- 
Al6b*ffii.h. a®^--'vh4 0 1~4 08{i. 0 
9te*LfcjIJfci--7 h30 1 , 3 0 9, 3 10fcRt 
»«**U A7Jft#XA, XB*>ffi«*-£*T!W 
SSIS-fr&fcO-Cfti. T3-/4 0 9-4 1 6«#* 
{±. 01 3fcSVtJ:3K3A*NAND4 1 7 fc , -f V 
A-/4 1 8tSr(i^«.. 73-/4 0 9-4 1 6(i, 
ATJm^-Al, A2, A3KJBtTfi#R, /fclfcW 
l>i><DT"S>l>. 

[0040] HVHl 22r#BSLT, f3-/4 0 9~ 
41611, #'?>'/20jK,O7FV'Xa3~a5£S 
tt, ggx-7 1-4 0 1-4 0 Stft^R, /Riititl 
S®i-7h4 0 1-4 0 8ti» IfRtfLK 
;K0fc#A7Jfl#XAS:-SiT^tgffi§-*, H^R 

m uoucot & ATjft^x b £-5£4T£ita®£-e 

SOT, 3-XS®HIK4 Olif 3-/4 0 9-4 1 6 
£ J: 0 A7J SilfcaaWE^ P 7 9 C L K Bcotiffi^a® 
£-£&a®J--7 b4 0 1-4 0 8^SSc5:^gL. * 

o^ufcsa^(ta!ifi3s/0 7^cLK Bomat 

jBiS-fri. Jttttfs 7HU^*<a3 = 0, a4 = 
1. a5-0<0k*T3-/409. 41 0, 4 1 1, 
412. 413, 415, 4 1 6*>fetiLU-><jK0fi# 

T 3-/4 14*»fettH^W5fS^R* , aS^jS*l. £ 
-3, LU^<0H-f/R*nii7J$*.&. 
JL-7b401-405, 407, 4 0 8(iA7j<i#X 
AOtafflSr-je*T«ft31B§*. ISi-7 h4 0 6 
t2A7Jffi^XBO(4ffi£-^T£(t2S£-ti;&. «}S 
OSiiJ. - 7 h 4 0 1 OA7Jff^ X Ati^B$ L UKlUX' 
hl<0X\ Sffi^- y b4 0 1-4 0 5(iA7J§<X^ 
WK^ny^CLKBWfflfflSraffiS-a-r, Sj£x-7 
h 4 0 6-4 0 8£0#^«iHg^ O 7 ? C L K BOffi 



a3 = 0, a4=l, a 5 = OOt^SSPIS^n 7 ?C 
LKB{±3&#coa5fcx->y b4 06, 407, 408 

•y^CLKDt LTtt}^Sil&. 
[004 1] JJUiRWUfci^fc. D L 1 0 0(2 
*H vt {±S» ? O -y 7 C L K D C7)ftffl#£$s? D y ? C 

XaO— a2i:7Fl'.X.a3— a5fca*£j£3ft.g>. * 
Lt\ THUXaO~a2tJ:"57r>f VSSEIHB3 0 

7 H U X a 3 - a 5 |C «fc 0 n -*aS0tt 4 0 (Cfc If £ 

m&tt-i&7m®xim%ix, *<owr. as? 

O'y^CLRD <0&ffl#£9 ?07?CLK COffiffi fc— 
Srf*. ±EKWUfcDLL|5IBl0 0tt. 

[0042] ^mm^titzmmnwmte-t^Tn&x' 
* < x mtmvmiiz x^xmn. mwtxoiffl 

[0043] 

l?m<rmk\ *»WKflk*DLL|SI»tt, a!S^n-y 

y?k, a -y 7 v Yt-Jg*«fiHH«*#* 
itfSS 2?>«^i: $ 1 (07 H UX fc (CiSr* vcffiffl#» 

1 comnm t m 2 m^m t <r>uz&&$ s « 

>T . -J|ftO»Rf&«»t«l»^ d -y ? t 
a®£tfTag? o -y ? Sraja-f 2 coaK®S&fc £ 
«i*«lia«r#t4<0'C. gg?D-y^O{2ffl$r«Siiy 

o -y ^ vmmfc-%MT<ntm?]X'iimmz--&z 

inn *m<r>9mcommiz j sdll bb^js, 

[02 ] hi K^-r d l Lmcoimimftmrnz 
jpi-®®mx'$>&. 

[03] Sl^-rDLLIalKiO^^y^^S:^ 
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[04] HSt^-f^^^^O^^y^i-'yhO 

mtf&^tmmx'bh. 
yymxhh. 

[06] ^i^Q-y^^iJi^Ot-fcV^TaS^n 
[07] »?oy?«o*ika<9K*jvvCjIB7n 

<y?#LWW5fc&. 03(7)7>'>y^*^ttJ^$iX-S 

[08] 01 fc^t d l l mnm 1 <oa® niB^flf 
fc**tmx'bi>. 

[09] 08t^-raiiinis&o#7r'f >a®^---y 
= [010] 08t^-r7r-f yagmssoij^^-t 

[011] ®8lzifs?7T4yMM®mz£*)--feS. 
<0KHrtTfflPliSrSWkS-«i:4 - fc tfiTZ fc mm 

; hmx-hh. 

I [012] HlfcS-fDLLIHIKoa-xjBillllM) 

[013] Hl2K*T3-^aBHIK<0*7 r 3-^ 
O«^Sr^-rislSS0T'*>^. 
[014] ? a -y ? cofiffl Sr^lBS-f hW&M 

-f+x-yi7frt®imx't>z>. 
10 mma. 20 #*»f.3o yr^yg. 

g@»8, 4 0 3-xa®0B, 6 0,70 >f 
i 6 1, 6 3, 6 5 Nf-f+^MOSh^y^ 

5 9. 62, 64, 66 df^i/^. 100 DLLS 
t 101-107 NANDy-K 108 -fW< 

t -^,201-206 #?y*a-«yK 207-2 
r 12 ^A-^, 213, 219, 220, 224, 
225, 226, 231 ^A'-^ 2 14, 2 1 
6, 221, 223, 227, 2 2 9Nf--v*/HVIOS 
h^yy'X^, 2 1 5, 21 7, 228. 230 Pf- 
•V^;HW0Sh7>v'X^. 2 18, 222 ?D-y^ 
NWW. 2 32 2A*NORy-h, 30 1, 
i 309,3 10 aSJ--'yh, 3 0 2-308 

■y^hM 3 1 1 4 WW\ 3 1 2, 3 1 
: 3 707?H^W, 3 1 4 -f^W, 40 
1-408 Sgoi7h. 409~416r'3-r, 
? 417 3 A7J N A N D dr— h . 4 1 8 y/N*-^. 
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(51) Int. CI.? HME? FI (##) 

HO 3 L 7/00 ■ G11C 11/34 3 5 4C 

7/081 3 6 2 S 

HO 3 L 7/08 J 

F?-A(##) 5B024 AA03 BA21 BA23 CA07 

5B079 BA20 BB10 BC03 CC02 CC14 

DD06 DD20 
5J001 AA11 BB10 BB12 BB14 BB21 

DD02 DD03 
5J039 JJ07 JJ14 KK10 KK13 KK23 

MM01 MM02 
5J106 AA04 CC24 CC59 DD19 DD43 

DD48 GG10 HH10 JJ06 KK06 

LL01 LL06 



